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Bropan Me)KAyHapoAHaa KOHijiepsiipF. 
OpraiHisaiiHK OibeAHHeiiHbix Wim 
no npHMeHemiio aroMiioH aneprHH 
B MMpHbiX mn 


A/GOl'IP /1 5/iy^93'h 
l.IGGR 

OiiI<.;.[UAL: RlJJoIAN 


He noAflCJHMT or/iaiiJtMinK) j[o ocJJMUnaAiiHoru cooOimchmh iia KomticpcnuMH 


IHAIIOnnOE OKHCJLEHHE OPrAHOTECKtlX 
COEjilEHWi 


H.AoBax, B.M.MepeAOBCKHH, B.B.CapaeBa 

PaiiiH''AH3 H panHauMOHiioe OKHCAeHne opranH^ecKwx coenHHsuwli wrpa- 
soT cyme GTE eiiHyro po;ii) b pasHoodpasHux npoueccax, npoHCxonflinnx non 
sefiCTHHeii HOHW3Hpyioiniix H3AyvieHHH. llocAenHwe woryT HBAfliBCfl Heie/ia- 
lejiBHUM (jpaKTopoM, HapyuiaioiiiHM npaDHAbHoe TeMenne npomecca 'Am naodo- 
poi ocHOBHUu areiiTOM, BUSbiBaiopM (KGAaTeABHue peaKRHw. 

B coBpeMeHHoK TexHOAorm-i paaneAenn/i panHoaKiMBHux usoionoB Bce 
dojitniee aHaMenwe npHodpeiaioi npopeccu GKCipaKUHH neopraHimecKHx 
KOUnOHeHTOB M3 BOHHUX paCTBOpOB OpraHH^eCKHMH paCTBOpHTeAflUH. npo- 
leKaDuiHe npw 9Toii c yqacTiieM hah des yMacxMa Bomu m KwcAopoma pas- 
HoodpasHue peaKUHn pamwoAHsa h panHauHOHHoro okhcabhub opraHH^ec- 
Koro EO’^noHeHia Moryx BAHHXb Ha npoaecc aKcrpaKUWH h noBToay npen- 
ciaBAflioi HHxepec. 

HaCToainMK noKaan nocBainea pesyALiaiau neKOTopux HccAeAOBanHK, 
npoBOAflmBxcfl b AKamenHw iiayK CCCP k b Mockobckom rocynapcxBeHHOH 
y FHBepcHieie. B noKAane paccwaxpHBaioTCii Bonpocbi, CB/iaaHHue c daha- 
HHeu HsmyqeHHfl Ha aKcrpaKPHD nnyioHMA npocTUUH D^HpawH m 3 bojxhux 
pacxBopoB H paAHauHOHHue npeEpameHna, npoxeKaioinHe b ^ihctux 3(|)Hpax 
W B HX BOJiHUX paCTBOpaX. 

I. BAHHHHe HanyHeBMA na BKCTpaKumo nAyxoRHa 
IipOCXilMH 3(|)HpaMM 

Bo Bpewfl OKCxpaKPMH HSAy^eHHe pannoaKXHBHUx MsoxonoB fleiicxByex 
Ha boahhM pacTBop HeopraHWHecKHx coeAHHeHMM, HaciiineHHua opraHHHec- 
KHM pacTBopMxeAeMj H Ha HacumeHHUii bohoM pacxBopwxeAb c nepeinepw- 
MH B Hero KOMnoHeHxauHo B paccMaipHBaeMOH padoxe HccjienoBaHUD non- 
sepraAMCb pasneABHo BonHan h neBonHaa (JasHj npH^eu BHyxpeHHee h 3~ 
;iyHeHne naoxonoB bJoneawpoBaaoci. aAeKxpoHHUM ootokom c oHeprweii 
-TMDB npH MOBIHOCTM H03bl 4-6 X 40^*^ 3B/CU^ CeK H peHXreHOBCKMMH 
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c aHepriieii 80 kb npa .moihhoci'h /toau 3-5 x 10^^ 3p/cu\'eK. 

KaK MSBecTHo, ri;iyTOHMK OKcrparMpyercn npocTUMH 9(|)HpaMH H3 boa- 
Hux pacTBopoB TOJiwto H luecTMBa-'ieHTHOM cocTOBiiHM. IluoTowy jiiodue 
npoueccu, npuBOitHiniie k ero BOccraHOBJieiiwio, napyiiiafOT [io;iHOTy DKcrpaK- 
PUM, JlBifl BUflCHeHMK yC^OBHH paAHaUHOHHOI'O BOCCTaHUBXGIJHH rijiyrOHWB 
aBTcpH Hcc;ienoBa;iM BjiM/iHue HSJiy^eiiiriB hq ero BaJieHTHocrfc b nacumeH- 
r 3#P0M paciBopax, coB.eiJHcai;(wx 10"'^ - IO“^mo;il/ji 

^5)2 ^ mo/il/.i UOaCNO^)^ , 0,3 mo;ib/;i IINO^ , 9 uojih/n NH;,NQ, 

M 0 , 1 - 0 , 5 9kb/ji • rioc;ie noiviomeHHB orjpefle;ieHHoii noau 

Pa<(ll[)+Pu, (IV) orneMJiMCB ox (K) -1 Pu. (VI) OKCipaKUneii 

poM MjiH coocaKneHHeu na cyBL^aie ^laHxaHa. KoHueHipanMw BoccxaHOB- 
/[ghhoH m oKHCJieHHofl (popwu onpe4eM;iHci) 0{ - ctiexoM. B xex xe pac- 
TBopoB onpene;iH;iacL K0HiieHrpaui!flX2Ct2^? no;iBporpa$M’^ecKH Ha (Jone -I h 
KOH. Kpoue roro, d pacxBopax, conepxaLpx ^acxH'jHo vinw nojiHocxLC 
re xe KOwnoHeHTu 3 pas/iHijHWx co^eiaHwax, aatiiernipj onpeaeMaHCB 
KoaopHMexpHijecKH no lUiKlxpy, hmtphth KoaopnMeipw^jecKH no TpHccy h ne~ 
peKHCH WOHOMeipUMeCKH. 

Ha pwc , i iipsitciaBJieHU KpHBue HsueHenwa Ba^GHXHocTH nayroHMa 
H KOHpeHTpapHKi'KgC'z-^O^ B pacxBopax ^pHEei^eHHo^o Buuie cociasa b aa- 

BMCHMOCTH OT A03U H HCXOUHOH KOHpeHTpaUHH . 

KaK BmHO, non neliCTBueu wsjiytjeHHH liiecTHBa^eHiHuM njiyxoHtiit boc- 
CTanafl^iHBaercH. Hpn KOHueHrpauwH 0,1 k. c caworo Ha- 

wa;ia o(3;iy^eHKfl HadjiionaeTCfl Men^eHHoe BOGciaHOBJieHne (VI), ko- 
Topoe pesKO ycKopaeiCB npw nociHxeHnn 403H 2-3 x ^O^^bb/gm^' Kor- 
na KOHtieHrpapHfl 1^2 ^'*^2 nanaei no 0,02 b. npii noBHuisHnii na— 
^aJILHOM KOH^eHTpa^KH^< 2 e ^207 no 0,25e BOCCXaHOBJieHHg nJiyiOHHB Ha'JM- 
Haexcfl jiMiiiL npH nose x 10 3b/cm^. OnHospewenHo BoccxaHaBJinBaer- 

cfl H X2C'6207 , onHaKo ero KOHneHipauwa eme nocraxo'iHo Be;iHKa 
( ^ 0,Ih ) npH na'^aJie BOccraHOBJieHHH (n). HaKOHen, b npucyx- 
CTBKH 0,5 H KC'i^O^ BoccraHOB^ieHMe Pt<'(VI) HaMWHaercn xaKse npw 
nose ~ IxIO 3 b/cM^, ho KOHneHXpaitHHXgC'J^OT- B 3X0 BpeMfl 0,3 h. 

B TO BpeMfl KaK B HcxonHux pacxBopax paccMaipHBaeMoro cocxaBa 
Pa (IV) flerKO nepexonnx npn odaKBOBenHOM leunepaxype b Pu. (VI) 
npn norfloineHHH iJaflax KOflWflecxB OHepruw (naijaiin odJivueiiH^"^ OK'i^fle- 
Hwe Pm (IV), noHBHBiiierocH b ^ociBopox^ norjio ii^Biiiwx sHa^urGJijbHoe 
KOflHvecxBO onepriiM (- ixlO'-'^ 3B/cir), bosmoxho b npucyxcisHH 
loflLKo npw HarpesaHHH. 
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H 3 3 T 0 r 0 MOSHO 'JaKJIlO'^MTL, MTO lipH OTHX AOliaX D paCTDOpe liaKail- 
jiHDaioTCfl HOBue ripoiy'KTU, cnocodHue BU'jUBaxt uoccTaHOB^ieiiHe mohoii 
iMyioHHfl M He o.KHc;ifliom 0 ecfl dwxpouaxou Kalina iipw oduKHOBeHHOM TeM- 
nepaiype, 

Ha puc. 2 npe 2 i;cTaBJienH aHatieHwa BaaeHTHocTH rj;iyioHHa b sauw- 
CMMOCXH OT .noau, onpeneaeHHue HeiiocpeACiBeHHo riocae odayqeHwa h 
K wnfl'ieHHfl oday'ienKoro paciBopa Oes ^odaEaenHa h c AodaBaeHMeu 
KjC'tjOy . Kpome loro, npwBeneHa KpuBaa EOCCTanoBaetiHa Ca (VI). 
KaK BHUHO, B Ha'JaJie BOccianoBaeHMa pa (KI), Kor^a coAepacaHMe 
'KgC'&gOjc B pacTBope eiiie AocxaTo^mo seauKo, warpeDaHue npuBOum k 
odpaiHowy oKwcaeaMD h roatKo npw aHaMUxeaLiioii cnM-«ennii KOHueaxpa- 
HarpeBaHne oday’^eHHoro pacxBopa cxaHOBKicii Henocia- 
lO'JHUM HJifi noaHoro oKHcaewna, Koropoe ipedyex nodaBo’'inoro KgC'CgO^,, 

Ilpesfle Mew nepeKxH k BaacHeHMB npnpojm npoayKxoB, odpaaoBaHne 
Koxopux CBflsaHO c paanauMOHHUM npeBpameHaeu axiiaoBdro 3 (|)Mpa, na- 
noMHHM KopoTKO noBeneHMC nayioHHn npw fleticiBHM HaayqenHfl Ha ly 
CKCxeMy, conepsainyo xoatKO HeopraHH^iecKKie KOMnoHeHxu. 

Kan dyao rjoKasaHo nauH paaee (i, 2 ), b oicyxcxBHe coaeM ypawa 
H dHxpOMaxa Ka;iiiH b aaoxHOKHcaux pacxBOpax, conepsaiUHX woHy nay- 
lOHHfl pasaH^Hyx BaaeniHocieK b KOHueHxpauMW noA aeK- 

CTBHeM peHxreHOBCKoro m aaeKipoHHoro Hsay^jenwH npoHCxonHi loatKO 
oKMcaeHHe, npH^ieM Buxoa aioro npoEtecca CHMsaerra c yBeawMenHeu 
KOHI^eHXpapHH MOHOB N 05 ~ (0,3M-2M). B npHCyiCXEMH LI 02 (N 03)2 bog- 
cxaHOEaGHHe cxaBOBHica B 03 uo‘aHUM, npH'jGM BUX 05 npopecca saBHcm 
ox cooiHouieHHa soHpeHxpamiH KOMnoHeHioB. BBeaeHwe ■K 2 ^'^ 2 ^? ® 

KOHiieHxpaiiHH 0,1 HcsasepMBaex Ha^aao BoccxaHOBaeHHa Pu/ (n) 
ao noasuro HCtjesHoseHMa Cl (Vl), nocae ^ero npouecc npoxeKaex 
xaK se, KaK b paciBopax, He coaeyHiamHx uavaJia 

oday^eHHfl. IIpw doaee sycoKHx KOHi^eHipauHflx woea ( 3 M h 

BHiae ) H HOHOB H'*’ ( J ,5 M ) BOCCxaHOBaeHHe Plo ( VT [) Haciynaei ao 
Toro, KaK noaHocxbD HciiesHeT'KgC'&gO^ , saie npu ero na'^aatHoM 
KOHueHxpai^HH 0,1 H, JD[aa od'BflCHeHWfl axwx s^sktob sycKasaHo npea;- 
noao-,ffeHne, ^ixo b paciBopax c coaep 3 :aHnei 5 HN 03 +U 02 (NOj)^ 
ao HecKoafcKHx mjieii ua i a axoMapauK Boaopon, BoaHHKawiiiHfi npw 
paafioaHse BoaHj noaHocxBK) saxBaxHBaexca HOHauHNO^' m UO/'^ h He 
Moxei BsaMMoaeMciBOBaxB c Pit (ITT), KOHpeHxpaUHa Koxoporo He ^e- 
rupe nopiiBKa HHse, BoccxaHOBJieHKs Pu/(n) npunMcyBaeicH BsaiiMo- 
aeacTBHS) c BosHWKasomHM HOHOM nflXM Ba^ieHiHOFo ypaHa, KoiopyK fiBaneT- 




‘ % '• , 
« V*' 
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CH 3 Heprn 4 nuM BoccTaHODHTe;ieM. OKHCJieiiHe iijiyioHHJi oc\viiiecT,u;ijjt>Tc>i 
paUMKaiiaiiH 0?1 m wo:!'cer iicjii-joctlio KouneiicwpoBaTL uoccTaHocBeiiHe ripM 
itocTaTOMHo iiiiGKOli KonpeuTpauHH UO^CNOJ^ BBej^GHwe 

pe3K0 ycn;inflaei odpaxHoe okhcjighhc, mto npuBOAHi k oaitepsKe Ha^a- 
;ia BOGCiaHOBJieHHH, 

Sauernoe ycKopeHHe npoqecca BoccxanoBJieiiHii Pi^(VI)npM 
EBeneHMH oipupa aojikho dUTB CBaaaHo c riOBDJienHeM 3 a c’^ei ero pa-’ 
HHamiGHHux npeBpameHHli hob«x npojQ'KxoB, HBimioinuxcH nociaioijHo 
DffxpeKTHBHUMH BOCCTaHOflWTeXflMM nJiyiOHUfl. jlJIH BUflCHeHHfl HX ripHpOflU 
ncc.’iRi;oBa;iHci> BonHwe pacTBopu 0(|)Hpa, coitepaanme HeopraHHtjecKwe 
KownoBenTu, BxonHiiiwe b pacciiaTpHpaRiiyio cwcxeMy. 

II. PaXH8UH0HHU6 npeEpam@HHB OIlUlOBOrO 9(|)Mpa D 
npHCyiCXBHK H90praHH»jeCKMX KOMnOHeHIOB^^ 

CpenH BOBwoacHHx npoflyifxoB npeBpaineHna BiHxoBoro 3$npa aJlBJ^e^n- 
nu odjiaiiaiOT cnocodHocxBB) BoccxaHaBJiHBaiB niecxuBaxeniHuK nByioHHK. 
IIoDTOMy Bonpoc od wx odpaaoBaHHw nox xeMcxBueu wsxytjeHHa b paccuax 
PHBaeMHx CMcxeMax npexcraBJiaex HenocpexcxBeHHuM HHxepec. buhc- 
HeHMH BBHBBHfl pa3BHBHux KOMDOHeHTOB Ha odpasoBaHHe aBBXerHXOB du- 
M MccjiexoBaHH pacxBopH cxeityKiiqHx cocxaBOB; 

I, 0,3h HNO 5 ; Boxa, HacumeHHafl dipupou; 

n,0,3H HNOj-I M U 02 (N 03)2 ; Boxa, HacuiiieHHaa oAnpow,* 

111.0,3 H HNO 3 -I M UD,(M,)^ ,0,3 H K^Cz.Q, ; aoxa, Ha- 
CHlBCHHaa 3C|)HP0W. 

IF 0,3 H HNOj,'^ 1 M l’^D2(N05)2;9(pHp, HacmneHHHH boxoi'}. 
riocxe odxy^ieRWB pacxBopoB b npwcyxcrBHw Boaxyxa aJiBxeruxH 
onpexs JiBX[HCB no IIlM(|)$y HenocpexciBGHHo b decBBaxHou paciBope *1 h 
B KOHxeHcaxe nocBe oifobkh c napawH boxh bo Bcex xpyrwx cxyqaflx. 

B xadzE* 1 npHDexoBU sna^eHHB Btixoxa, BHHucxeHHoro ^jih xo 3 

2-4 X ^0 3b/cw , npexexBHax BOHcteHipaBiMa a;iBxerHxa h xoaa, npw 
KOTopog oHa xocTHrHyxa. 


x) B padoie y^acTBOBajia r.r.BadHqesa. 
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Buxofl a^BnerHfla npM oOjiy^eHWH bohhux 
pacTBopoB ucJiHpa 


Ta(3;iKna 1 


I 


PaCTBOp 

MOJieKy- 
;iBl/'I00 3B 

Ilpe^e/iLHaH 

KOHueHipaqaa, 

Jtosa,, 

OB/CU*' 

I 

10 

0,17 

3 X 

li 

8 

0,12 

3 X 10^ 

III 

~ 3 

0,12 

5 X -10^^ 

LV 

^ 10 

0,35 

4 X dO^^ 


KaK BWjiHo, a;ib3erMJi odpaayeTCfi co SHaMMie-iBnuu buxo^iom b pac- 
TBopax,co-tep)icamMx HNOj h UOjCNOj)^ , hob npHcyicrBunKaC'c^O; 
buxoa pesKO CHHacaeiCH. C npyrofl ciopoHa, BoccraHOB;ieHMe C-t (KI) 
pesKO ycKopaercfl h Hnei 3HaMHTe;iBH0 r;iydice b npHcyrciBHn 3(pnpa. 

Ha phc.3 npeAcraBJieHo odpaaosaHHe aJibflerHua b npHcyTCTBHH ii or- 
cyTCTBMe w BocciaHOBJieHHe (VI) b npHcyxciBnn h 

oTcyTCTBue 3(|)Hpa B pacTBopax, coflep'dcaiUHx 0,3 M HNO 3 m M M 
U 0 a(N 03 ) 2 ; KOHaeHipamifl 0,3 H KgC'OaO^ . 

TaxHM odpasoM, HacumeHne pacrsopoB otmjiobijm 3(|)npou npwBonHi 
He To.^BKo K odpasoBaHWK) aJiBneraiia, cnocodHoro BoccraHaBJiwBaxB 
uiecTHBa^ieiiTHUii riJiyTOHHJt, ho h k pesKOwy ycKopeKnio naneHUjj KOHueHi- 
pai^HH i npenaicTByioiiiero BOCCTaHOBiiieBBHoJi peaKUSiM-. 

Oth naHHsie npHBejiH Hac k Buso^y 0 Heodxo^MMOciH nay^enwa 
pafluauHOHHHx npoueccoB b iipocmx 3$iipax m ax boahux paciBopoB 
npa orcyicTBHH HeopraHHqecKwx KownuHeHTOB a BJiHBHaa Ha sth npo- 
Lteccu pacTBopeHHoro KMc;iopox(a, B noBBWBniaxcH HenaBHo ciaTLflx 
HBioTOHa ( 3 , 4 ), B KOTopHX ocHOBHoe BHHMaHHe yfleaeao cocraBy raso- 
odpasHUx npo^KxoB, npHBeneRH peayjiBraTH cacieMaTHHGCKax accjieAo— 
BaHaM pa^aoaaaa decKKCJiopoflHUx 3(|)HpoB pasaanHoro crpoeHHa, B 
amepaiype Hex B;aHHux i;a no paflHauaoHHowy oKaojieHaio nacxux a^apoE, 
KK no ^eflciBHE) 03;iyHeHHfl Ha wx Bo^[HHe pacrsopa, 

m. Pa^iaanwoHHHe npeBpameHaa b BOi?Hax pacTsopax 
a3onponM;iOBoro a aia^iOBoro aqpupOB*^ 

MexonaKa DKcnepaMeHxa. PacxBopu, npextBapaiejiLHO HacumeHHue 
padoxe ynaciBOBaJiH H.C.KoJiocoBa w, B.^.HypaKOB. 




*/ 
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KHC;iOpOJ(OM, aSOTOM MJIM BOHOpOJlGl!, HO ^Bepra/IMCL HewCTBUK) peHTre- 
HOBCKMX jiy’qeM c OHeprwefi 200 kb npw moihhoctm nosti 2,5-3 x 
3b/CW CeK. OdjryqeHHB npOi13B0Ji;HJ10C]b B aaMKHyiUX fl’tjeMKaX C MCMOpa- 
HoM. B A'HJiKOfi (jbaae odpasyiOTCH cjiejiyiomHe nponyKTu: 

ne^ejmcH, onpejiejifliDuinecji c THiaHOBUM pacTBopoM, x.e. jierKO 
rnjipo;iH3yiouiwec/i rHUponepeKHCw aipwpa (5) w;in nepeKiicB BOflopoii;a; 
paccuoipeHMe Ki^He^HKH BaanwofleKcTBua cKJ (6) npMBoilHi’ k EUEoiiy, 
MTo odpasyercii nepoKsiCB Bonopoiia; 

.coequHeHWii; b pacxBopax waonponwjiOBoro admpa od- 
HapyseH xojibko aueroH, onpeitexHBiiiHHcH KOJiopHMeipHtjecKH no DeaKpwii 
c caMmi;iOBaM a^iLnerHJioM (7), b onaiax c arooBWM 34)npoM odpasym'- 
cfl apeiajiBiierMJi h Menee <[?^ (fiopwajiBiierwAa, Koiopue onpei^eM^iMCB 
cyMuapHo, Kan 2,4-nnHKTpoc|)eHn;irHnpa30HU (8); 

cnapiij onpeJte;ifl;inci) cneKipo^oroMerpH'jecKH b bmus a;iKH;iHHTpM- 
TOB (9); 

KHC^IOIU THipOBaJIHCb C HRIJlMKaTOpOM THMOJiOflLIM CHHHMo 

B HacTOHJneR padoie rasoodpaanae npoJtyKXH He ncc;ienoBa;iHCi>. 
OHHCTKa B^HpOB. 3f|)HpU 5;iHTe;ii,H0 BblUep'-fCHBaJIMCI) Han TcSOh^-'IH 
paspyineHHB nepeKuceii, HsonponunoBuri orpap ocBodoicnajiCfl ot xapdo- 
HMBbHUx coennHeHMFi odpadoTKdS 2,4-i;MHWTpoipeHH;irHJ],pa3HHO{,!, a 3 t:i,>io- 
Bfcifi StpMp 01 aJiLnsrunoB nnriTejiLHHM KiinHHeiiMeM nan weTaJiJiMHecKHM 
HarpHeb! e np^cyrciBUH ueibuioBoro cnupxa, c nocjienytimeii omiBKon, 
cyiKOH M oxroHKoii Han iiexa-fiMHecKHw HaipiieM b aTwoccpepe aooxa b 
odoHX cjiyijaBx. KoHueHxpauviH HacHiiieHHoro Eonnoro paciBopa HSonpoiiM- 
;iOBoro acpHpa paEHa 0,02 wonb/n, exHJiOBoro acpupa — 1 mni/n, 

B H B 0 n H 

npH odnyHeHHM 0,02 M pacxBopa HaonponwnoBoro 3(pwpa, HacuineH- 
Horo aaoTOM, odpaayioicH aineTOH c bhxoii;oii!& = 3,0 h cnMpi c buxoaou 
u = I, IIpH HacHineHHH BonoponoM anexoa odpasyeica raKse c bhxoaom 
G ~ 3j HO cnwpx He odpasyexca, IlepeKHCb Bonopona oTcyxcTByex b 
odoHx cjiynanx. 

IIpn HactimeHHH KHCaoponoM odpasyioTCfl c onwHaKOBUM HanaabHuu 
BUxonoM G - 1,40 apexoH h cniipi, i/i, syoue xoro, c saxono}^ G = 5,45 
nepeKMCb Bonopona. 

Khcjiotu npH odAyneHHM W3onponn;iOBoro 3cpnpa, HacaineHHoro kmcjio- 
ponoM, He odpaayioTCfl. 
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nocKOJiBKy npM KOHueHTpauHM 0,02 M ripflMUM JteiicTBHeM M3;iyMe- 
HHH MOricHo npeHedpe'jB, npoTeKaioinwe peaKUWM oOycjioB;ieHii B3anL!0~ 
AeiicTBiiew Mo;ieKyjiu Dcpwpa c nepBM^HuwH npo]i;yKrauw pa/tno;in3a 
BOflLI H H OH. ripw 9X011 ox HSOnponKJIOBOrO D(j[)Hpa HOJIiCeH oropBaiBCH 
HancJoJiee noJiBU'iCHuM aiOM BOI^opoi^a y BxopnijHoro yr;iepoJia: 

(CH02CH-0-GH(CH,)2<-H -^(CHPaC-O-CHCCHOa^ H, . n/ 

COH) (HjO) 

BepoflTHUM uexaHH3Mou odpasoBaHHfl apeioHa m cnHpia HBiiaercfl 
pacnaB: 3Toro panHKaJia h nocBejtyiomee npHcoepHeHHe OH, corjiacHo 
peaKmiHu: 

(CHO^C-O-CH (PH,), — (PH^C-O ^ CeH,),CH ; /2/ 

(CH^CH+CH — ^(CHO^PHOH. /5/ 

OxcyxcrBHe crmpia npn odjiy^^eHiiH pacxBopa, HacHmeHHoro bobo- 
poflOM, noEaaHBaex, mto paBUKaBU OH nocraio'iHO 3$$eKrnBH0 yuaJinioT- 
cfl H3 pacTBopa no peaKUHH 

H 2 +OH — > HgO + H. /V 

03 paBeHCTsa bhxobob apexoHa npw HacmiienHw paciBopa asoiow 
H BOBopoBOM Bailee cjieByei, tjio cKopocxH BsanuoBeKcxBHfl paBHKaiiOB 
H H OH c MOiieEy/ioS 3(|)Mpa (3 jim3kh. CymeciBeHHoe cHH’iceHHe Ha'iajiBHo- 
ro BHxona ai^exoBa npw HacumeHim KucjiopoBou noKasysaei, ^xo paBw- 
Kaii HO 2 > oCpasyDiBHHca aa c^ei aiouapnoro BOBopona, npaKxwtiecKW 
He cnocodeH oihhxb H y uojeKyjiH o^wpa. PaBHKajm HO 2 pacxoBycxca 
Ha odpasosaHHe nepeKucw BOBopoBa no peasuHH 

2 HO 2 — ^ HjOj + 0^. 

nepesMCB BOBopoBa CHa^aJia HaKaniiHBaexcB, a aaiew ducrpo 
pacnaBaeicfl; oBHOBpeaeHHO pesKO Bospaciaei bhxob aHexoBa^ Bai? 

9X0 BWflHO H3 pHC,4. to nOBIBepaCBCBHa CBfl3H WeSBy OdOHMH 9lJ(|)eKia- 
UB nocxaBiieHH odhxh c BoOaBEofl H 2 O 2 Bo Ha^aiia odjiy'jeHHH. KaE 
BHBHO H3 pHc,5, Ha soiopoM npeBciaBJieHH BaHHiie, nojy^ieHHue c 
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pacTBopaiiH, HacHuieHHLiuM asoTOM H Bonopoflou, pacnQfl nepesHCB 
H 3iieci conpoBoajiaeTCfl odpaaoBanHeu aueroHa c bucokmu bhxohom. 
Korfla KOHusHipamifl napaKHcii BOJ^opojia ciaHOBMicfl Jiocraro^HO hhskoh, 
BMxofl odpaaoBaHHfl ai^eioHa naJiaei no sHaveHHH HaMa;ii>Horo Buxona 
B pacTBope, HaciiuieHHou aaoroM oh BonoponoM. CooiBeTciBeHHHe 
sHa'ieHo Buxona npHseneHU b ladn, 2. 

TadjiHpa 2 

BtixonH nponyKTOB pannojiHsa Bonnoro paciBopa nao- 
nponn/[OBoro 3$npa bo Bpeuji duciporo pacnana ^ 2 ^ 2 * 


yCJIOBWH 

onHia 

Baxona nponyKTOB npw pacnajre 

Buxona nponys- 



HiOa^wojieKynu AOO 

3 B 

roB nocjie pac- 
nana i-igO,* 
MoneKy;iuA 003 B 

HacHme- 
Hwe ra- 

30 M 

JIodaBKa 

G (au^- 

G (omipr) 

GC-HaO^) 

H 2 O 2 , M 

toh) 



G (aueroH) 

02 

u 

5-6 

0 

5 

4 , 4 + 0,15 

02 

6 x 10 "^ 

6-7 

1 , 8 + 0, 2 

4-5 

_ 

Na 

^2 

6 x 10 “^ 

6 x 10 *^ 

7 

7 

1 , 7 + 0, 2 

1 , 7 + 0, 2 

5 

5 

3 , 0 + 0,4 

3 , 0 + 0 ,4 


CpaBHHre;iiHo bucokhb sHa'jeHo BHxonoB pacnana VI 2 O 2 w ohho- 
BpeweHHoro odpasosaHHH aaexoHa yKasasaiOT Ha npoieKaHHe npopeccoB 
c KopoTKHiiH uenflijH, Pacnan H 2 O 2 wo'sei npowcxonMii) npH y^aci'nn 
aroMOB H HM H3onponiini)HLix panoa^OB no peaKitHaii: 

H + I-I 2 O 2 ■ — ^ HgO + OH ; ' 5 / 

CCH 3 )jCH+ (CH j)jOHOK + OH / 6 / 

B noc;ienHeM oytjae BoswonHO pasBHTwe uenea. Ha y'laciHe pannKa~ 
BOB I ~ CjH^ B pacnana nepeKucn yKasuBaei odpasoBawne cnupia 
B aTiioc(|)epe b onuiax c nodaBKoH H 2 O 2 . OicyrciBwe 

H2O2 npH odj[yqeHww pacrBop-OB oonponooBoro 3(J)Hpa, Haomnen- 
Bbix Hg H Mg , o^bbuhho, CBAsano c peasnoMH /5/ w /6/. 

Hcc;ienoBaHHe pannapHOHHHx npeBpameHHa b BonHux paciBopax 
poTooBoro 3$Kpa 01 0,5 is no 2 x 10'^ M nonasa/io, ^ro odpaaosa- 
HHe nepsKwcH Bonopona m KapdoHwJiBHHx coenHHeHHii^ b naHHOk cnyugg 
aueTajitnerana, h hx nocjienyffiinMe npeBpameHO aaaJiorHtjHH onwcaHHUM 
Buuie nJifl npo[iw;ioBoro 3(|)Mpa, ho oumqaiOTcfl no sHa’jeHHflu BUxonoB, 
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KOTopuG cooTBe TCTsy lOT nepGKwcH BO nopona Ij 2j2 H njin auGTa/ib- 

Jieriina G = I jO, B HacumeHiiow paoxBope axu/ioBoro o^upa ('''^ i m) iia-* 
Ojiioi];aeTCH no cpaBHeHMio c 0,5 M h dojiee hmokmmm KOHueuxpamiflMM 
saweTHoe yBe/in^eiiMe HaMa/iLnoro Buxona auGxa/iLnermia, nocTwraioine - 
^ nO-BM HMMOWy , CBflOaHO C npMUM iteiiCTBHGll 

Ha 3$Mp, nocKO-'iBKy B I M pacxBope ao owepruii MaJiy^eHHji no- 
r/ioniaexcH MojiGKy/iaMii oilinpa. 

B 0T;iMHwe ox waonponujiOBoro aijiipa b otmjiobom 3(|jnpe, HacuiiieH- 
HOM KHc;iopo 40 M, odpasyexcfl KHCJioxa c BHxojiOMG= 0,i2 b 1 u pac- 
TEopa.Ha pwc. 6a npencxaB^eBU b 3aBMCwuocrn ox i);o 3 bi kpm-blig 
H aKonjiGHMH aueiajiLjterHua h khc^iotu, a Ha pwc. 6l nepeKi-icH boho- 
pojta npw pasM'iHtix KoiiueHipapiiflx dth/ioboxo o^wpa, 

KaK H B cjiytiae HaonponwiioBoro Offiitpa b npucyxcxBHn Kucjiopona 
B orpaHHtiGHHOM KOJintjeciBG odpasy cmaflcfl nepeKiicB Boflopona HaKan- 
/iHBaeTca ,ii;o onpe/ie-xeHHori KOHpeHxpaqHii m aaien ducxpo pacjiaJiaeiCB 
C iI0no;iHHT8;iI,HHM OdpaSOBaHHeW KapdOHMilBHUX C0e5I1HeHM{l. CpaBHGHHe 
BuxonoB noKaausaex, hxo aaeiaJiBxernA 3HaHnxe;!BHo ocprpeKXHBHee 
noJiBepraexcH na/iBHeKinnw npeBpameFJHHM, iiew apexoH. OnHaKo oth 
npeBpaiUGHHfl hg npHBOi!,HT K OKHc/ieHHK) a;iBiiern2i;a b i{Hc;ioiy, KaK 
3X0 BW^HO H3 nOCTOHHCIBa BUXO^a KHC.FIOTBI, npH H3MGHeHHH BUXOfla 

a^iBnemna. Cxeya odpaaoBaHun a/iBnerwua aHaJiornMHa npHHflxoH bhiug 
B cxy^ae Hsonponn/ioBoro 3(|)Hpa: 

CH3CH^0CHi,H3+0H-^CH3CH0CH2l'H5-^eH5L'H0-^ . /V 

HeaaBMCHMoe odpasoBaKwe khcjiotu c wenBuinn Buxonoy dohho npHnHcaxB 
dojiee penKHiv! peaKUnnw: 

CHsCHOm^CH, — tHjCHjO + CHCHj; CHjCH+Oj^CHJOOH. /s/ 


AHajiorHMHafl cxeiia dujia npejUJioseHa hjir odpasoBaHiia khc/iot npw pa- 
KnauMOHHOM OKHCJIGHHH yoGBO^oponoB (iO), XapaKiGpuoe npOXOKKGHHe 
KOHpeHipauHH nepeKMCH BOJiopona nepes waKCiiwyM npH odjiynenwH bok- 
HfclX paCTBOpOB OpraHH^eCKHX COGKHHeHHri B npHCy XCXBHH OrpaHW^GHlIO- 
ro KoyiKHecxBa KHCJiopona uxMeqeHo b puse cHcxen - feeacoH^CKo;ic w 
BeHcc (ll) onHCBiBatoT pacnafl riGpGKHCH c OiiHOBpGWGHHUM odpasoBaHHew 
5ono4H5iTe;iBHHX Ko;ii4MecTB aueTa/iBAemna npH od;iytieni'jn boahoto 
pacxEcpa DTH.ioBoro cnupia b npHcyxcxBWw B03iiyxa« BucokhS buxo^ 
aviBnem^a npw pacnafle nepeKwcw ( G 7,5) b 3iott pa(30Te xaKice 
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MoiBO oo'Momtrt KoporKBua uensHa, pa3BaBaioii|i™i,cfl npu Bsaiiuojteli- 
oyxmiii c opra»B>ieosau panHKaBou (peaKPHB /6/), Hanpauep cPHCHOH 
B ana;iornvnHx ycBotHsx paonax nepeKacM iipn oCByBeHiiu dojihux pac- 
iBopoB(JeH30Ba, onacanHuil b paOoie CsopcKoro (2) h b nonpoOHOu 
HCMenoflaHiia Janra h BopioHa (13), ne upmomr k yBexaveHm bmo- 
W ifeHOBa, sepoBiBO, BcaeBciBae loro, bio (PeHHBiBuil paJWKax lie 
HaaHMOJteMcrByei c nepeKHCBro Bonopona. 

IV. PanHOJiMs H paiinauHOHHoe OKHCJieHwe Hsonponw- 
.'•lOBoro H OTH/ioBoro 3(PHP0H B oprauHtjecKoM C|)a 3 e^^ 

Oc5;iyrjeFuie npoBowocb b rex ycjiOBUflx, KaK w e c,ayqae doh- 
FWX paCTBOpOB, ripM HaCHllieBMlI 9$npa KMCJIOpOilOM MM aSOTOM. Peay/IL- 
Tbifci, nojiyqeHHtje b noc^nenHew c,iiytjae, mosho cpaBHUBaiL c naHHuwii 
0n7dMK0EaHHUMH HenasHo HBfOTOHOM pai^MOMsa oOeara’JceHuoro h 3 o- 

nponujioBoro 3$Mpa (4), nocKO,EBKy aaor mosho b naHHow c/ry^ae ctjw- 
raiB HHeprHHM rasoM. 

a) HaoriponwjiOBUK o^wp 

Iloojie odjiyqeHHii b orcyrcTBHe KMCJiopoita b ;tcmhkoh (Jase onpe- 
neaBBHCB KapfloHHjibBue coeiWBeaHs a onupiu; khcboiu nepenKon 
B 3IHX yc,«OBMflx odHapyaefiu ne 

Ila PMC. 7 nper;CTaB;ieHH naHHHe no HaKonjieHWE) cniiproB h cyuMU 
KapuoHMjiLHLJx coej^MHeHHfl , oripe^eMHHux B BH4e i?MHH'rpo(peHH;irHiipa30- 
hob. KaK noKaaa;! otiur, HaHa;iBHbiM buxoh Kap(3oHH;iBHUx coeAHHCHufi b 
oojiBion crenenn saBucnr or x^hctoth hcxoahopo aOinpa, ocooenHo b 
.ihoiiitHMM npnweceM KapdoiinjiBHtix cooKnHeni'iK, b npHcy'./cxBiiM kotopkx 
Bfjxojt CHHKaercH. Tojibko noc;ie otjnciKH wcxo^Horo aipupa HHHnxpocpe- 
nn;irn-^pa3HR0M yna;iocB no/iynwrB BOcnpoMSBOAnwae pesynBraru, kpk 
oTo noKaoaHo Ha pHc,7, Ha KOTopou KpHBaa ^ odBeKUHaer peay.'iBTarij 
pn/^a onaroH. Hana/iBHoe aHaneHHe Buxona paBHo&-TO, Ho nocjie -tq- 
C'rw.-eHM KOHHeHrpamiH - 3x40-3^ npn noae ^ 2xiO^^ de/cm^" poor 
KUHusHrpamiH pe3K0 saMe^Mercfl h itH^epeHuwa/iBHBiM blixoji craHOBnr- 
CK paBHHM-^^2. HH3KHe 3HaR&HMfl BUXO^a G ^ 3, npMBe?eHHHe Hlfotohom 
pa3;iMMHUX BHKOB MSJIVReHHH, nO-BHUHMOWy , OdBHCHHfOrcfl Tew. Hl'O 
OHM onpe^eM/iHCB npM cymecrBeHHo do;iee bhcokhx noaax, Reu naniH, 
ij ycjioBMHx Koriia iiaHa^BHHlt yqacroK He ripMHiawa/iCH 30 BenwaHMe. 

x) B padore yqacTBOBa^iH B.H.JiaiiarMH h Haw Han Cyn. 
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no;iyiiaioineecH cpennee sHa'^eiiMe Duxojta ynoD;ierBopni'e;ibHo cxoi^MTCB 
c BUTeKaioinHu M3 iiaiiiHx nanHux, ripemiojio'dceiiHs , i^ixo Ha(5/iionaioiH6ecfl 
CHM'riCGHne Bbixoj];a, Ha^inHafl c 11,03 2 x 10^^, csHoaHo c naKonjieHHGM 

KapdOHHJitHbix coe/tHHeiiHii, noHTBep'xJtaeTCH leu, iito npM BiieJieHWM b 
D cpwp aueiona ao od;iyMeHMH buxoa c caworo aa^ajia paaenG 2,5. 

X^OMaTorpa(|)M''jecKHil aHa.TMs odjiyMeHHoro otpMpa, iiorjiorMBuiero 
3x10 3b/cm^, noKasHBaei HaJiM'jHe aueTa/itJtarHua, aueioHa m hjihhho- 
ueno^Horo MerMJiKeroHa, bosmo'-icho MeruMsodynijiKeTOHa, cociaBJifliome- 
ro ocHOBHyiD ijacTi) CMecM. B oi^iM^Me ot KapdoHUJibHux coenMneHMit bu- 
xon cnupTOB ocraercfi nocToanHUM b MccaeAOBaHHoH od.iacrM. Ero 3Ha- 
iieHHe G= 0,7 xopouio coraacyerca c npnBejieHHHM Hliotohow. 

B npMcyicTBMH KMcaopona pesKO Boapaciaer Buxoii; KapdoimabHux 
coenHneHHii M criMpiOB M noaBaaiorca, Kpoue xoro, nepeKHCHue coenM- 
Heiiwa H KMcaoibi, PeoyabiaiH npe,ncxaBJieHU na pHC.8. BhicoKMM buxojl 
K apdoHMatHux coenwHeuMli ( G 25) m riepeKHceK (G ~ 20) yKasa- 
Daex Ha iieriHoH MexaHnou mx odpasoBaHna, KaK h b oxcyiciBMe KHcao- 
po4a, OCHOBHUM KapdoHwaLHUM coenHHaHHeu npw doamiMx j],03ax aijaaeica 
n;iHHHoi^eno^jHHii MexuaKeioH, ho noaBaHeica HOBUfi KOMiioHeHX - (l^opwaab- 
.;8rMH. OnpeneaaeMBie c xMxaHOBUu peaKinBOM nepoKMCH, no-BHUMMOMy, 
aBaHiOTca xoaiKO rHuponepeKHcaMH acpupa, xaK itaK nepeKwct Boaopona 
He duaa odHapyaena no cneaH(J)HtiecKofl peaKUHH cK2C'72G7“ axHaosHM 
oipupoM npw noAKMcaeHMM yKcycHofl aMcaoTofi (5). Buxoa cnnpxa Bospac- 
Taex 4 oG = 2,2, a KHcaoiu noaBaaroxca c buxohom G = 1,5, x.e, 
npiripoci BHxona criMpia npM oday'joHHM b npHcyiciBMM Kiicaopona paBOH 
Buxofly KMcaoiH. TaK le, KaK b oxcyxcTBue KHcaopoiiia, HaaM^we npiiMe- 
cefi B HcxonHOM 3$Hpe pesKO BaHaex na Ha^iaaLHHM bhxo 4 m HaKonaenne 
KapdoHwajbHHx coeiiMHeHHH, HO HH nepexHCH, hm cnwpxLi, hm KMcaoxH | 

laKOii saBMCMHOCiM He odnapysHBaioi, IIccaeAOBaHHue npo^yKiu odpaayici- 
ca c ouMHaKOflUM BHxonow B 3(|)Hpe, HacbiuieHHOM BOBioK, H B xuiaxeaLHo 
BLicyineHHOM 3(j^Hpe. 

He BBiaEaacb b neiaatHoe paccwoxpeKMe wexaHMsua npoxeKaioiHux 
npoiieccofl, hxo xpedyex dojiee noaHoro 3HaHHa optipoiibi Bcex odpaayio- 
iHHXcji npoaiyKiOB h hx bhxoj^ob, mOaCHo BucKaaaxb HeKOTopae coodpa'ace- 
HHH 0 nyxax odpaaosaHHa MccaenoBaHHux coepHeHHfi. 

ripH panMoaHse h pa4Ha^^l0HH0^/ OKHcaeHMW HHcxoro waonponMaoBoro 
3(j[)wpa noaB.-.HeiCH no cpaBKeHMC c JteMCiBMeM HsayneHMa Ha BOJ^HWe 
pacTBopy paji hosbix nponyKXOB: b orcvTCXBHe Kucaopona auexaab,nerMj^ 

H n;;iMHKoueno'yHUM weiwaKexoH, b npHcyrciBHH KMcaopona, KpoMe xoro, 
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(iiopwaJibnerMJi, rM^ponepeKucL kmcjiotu. 3to CBnaano o dojiLiunw 

pasHoodpasMeM pauMKa/ios, BooHWKaioinMx b pesyjiLiare nponeccoB, 
cjieJiyiomHx 3a nGpBW'iHLiMH amawM noHwsaunH m Boadyicnenufl woJieKy/i 
3(|)wpa, no cpaBneiiHio c pa3(5aB;ieHHUMM BOJ^H^wH paciEopaMM, e kotophx 
odpasoBaHHe opranw'iecKHx paiiUKa/iOB oupefle/ifleicH to^ilko peaKi^HHWH 
c y^aCTHeM H h OH. Hpn odjiy^ieHHu ^wcToro oilinpa, Kpowe CBBaeli C-H, 
paaptiBaioicfl cbbsm C-C n C-0. PaspuB cbhsh C— H c BO 3 HHKH 0 BeHiieM 
oipwpHoro pa;iHKaJia CCH5)2C0CH ( 0 ^ 5)2 if ero noc/ieny ioiumm pacna- 
AOM /lEJIfleiCfl, KaK H B BOUHLIX paCTBOpaX, HCro^HMKOM aueTOHQ 
w waoiipoiiH/iBHoro pa^HKaJia, a npHcoennHeBue Kncjiopona k oiowy 
pawKa;iy npiiBOAm k odpaaoEaHiiio rnAponepeKHceii aipwpa. 

B pesyjiLiare pasptiB no cbbbh C-C, corJiacHo 

(PH5)2CH0eHCCH5)2— -^CCH5)2CHOCH(CHO + CH , /9/ 

Moryi odpasoBaiBCfl npn BsawMoneiici'BHM c KHc;ioponou KMc;i0Ta h 
OKBHB aJieniHoe KOJiHqecxBo cnwpTa; 

CCH3)2CH0CH(CH3)+02--^ (CH,)2CH0CHCCH3) — ^ (CH3),CH0 + 

Oj, 

+ COOHCH5; (CH3)2CH0+RH-^ CCH3)2CH0H -fR. /do/ 

Kpoue Toro, h3 pa^HKaJia CH5 MO/xei odpasoBaiBCBi iJopMajiBi^erHJi no 
peaKUHM: 

CHj + 02-^ CH 5 OO ^ CH 2 O + OH . /dd/ 

HaKoneu, pasptiB no cbhsh C-0 c noflBJieHHew pa:r,MKa;ioB (CH 3 ) 2 CH 0 h 
t-n(0H3)2 HGnocpenciBeHHo npusonMT k odpaaoBanuK) anexaJiLdierti^a. 
BropoM OTJiHijHrejiLHOM ocodenHOCTBio paAnauiMOHHHx npoideccoB b 
^ ncTOM 9$Mpe BEdifleTCfl pasBHTHe pennux peaxmiM KaK e npncyicrBUM, 
raK H B oTcyiCTBue KMCJiopona. 3 to, o^esnuHO, OBHoano c dojiee d;ia- 
ronpwBTHbiijn, ^ew b pasdaB/ieHHHx bokhbix paciBopax, ycjioBHHun j];jia 
oipusa papMKadiauH axoMoa Bonopodia or MOJieKy;i 3 (|)Mpa. TaK, npH 
odpasoBaHMH apexoHa ns 3 (| 3 HpHoro panwKajia no poaKunn /2/ noHBJiaiomHii- 
Cfl oflHOBpeweHHo waonponnjiLHtiii pawaji wosei aeciH uent, oipusaa 
aiOM BOAOpojta 01 woJieKyau 3(|)iipa. IIenn e 3 iom cjiy^iae KopoiKwe 
( G 10 ), n MX OdpLIB; nO-BMUWUOUy, OdyCaOB/ieH B3ai'1ilOHeMCXBM9B c 
apGxoHOM, nocKOjiLKy npH noBbiiiiGHHM KOHpeHxpapMM nocjiGHHero uexa- 
HM 3 ii nepecxaei dmi, penHHW h bhxoh na^aei j[q & ~ 2. B npMcyTCiBWM 
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MOJieKy/iflpHoro KHCJiopona odpasoBaHiie KapdoHHJiLHHx coepHeHHii MO'xex, 
Kpowe Toro, pasBHBaTtcfl no uenHouy wexaHH 3 wy (G - 25) (3;iaroAapfl 
pacnafly nepcKHCHoro panHKa;ia na xeioH h pawa^i OH, Koiopua B 3 anM 0 
neKcTByei JtaJiee c Mo;ieKyjio0 oipHpa. AHa^iorwtjHHM odpasow iipoHcxonm 
odpasoBaHwe mnponepeEHcea ( G 20), npw Koiopou uenL BeAei 
nepeKHCHua panHKaJi. 

d) OTMJIOfltia 3$Hp 

Hpw odjiytieHHH ainjioBoro 3$npa, HacuineHHoro KHCJiopoiiou, odpa- 
syioicfl KapdoHHJifcHHe coe^HHeauji c Ha^aJiLHUM bhxohomG'- -15 n nepe- 
ifHCM c sa^aJibHHM BHxoAOM KaK w B cjiy^ae nponujioBoro 3$npa, 

laKHe BHxojiH ipedyroi nonymeHifB kopotkhx uenefl, BOSHHKaiouiHx aa 
ctjei npucoenHHeHHB 03 k pawaJiaM CHjCHOPHaCGj on C 2 
w nocjiejiyDniero pacna^a nepeKMCiiux paJiHKa;iOB ia;iH npncoennHeHna k 
HHM BOJtopoJia. Bojiee HwsKHe, ^eu b M3onponnjioBou 3$npe, SBaMesHfl 
BHxoAa yEasHsaior na weBbinyE) noflBHSHocTB BOJtopona b ueiHJieHOBoa, 
qew B M3onponHJiOFO0 rpynne, npHimKacmeM k Kncjiopony. 

npHBeneHHHe naHHtie noKasHBatoi, mto npw odjiyBeann npociax 3 (|)H- 
poB odpaayDTCfl aHa^jmejiiHue KOJin^ecTBa npoiy/KioB paflHOJiHaa h pa- 
unaiiHOHHoro okhcjichhh. Hx bhxoa cocxaBMer HecKo;iLKO MOJieKy,n Ha 
^00 3B B BOi^HOa $836, a B OpraHIHieCKOK MOiJCeT HOCTHraib AeCflTKOB 
MOJieKyji B npncyTCTBHH MOJieKyjiapHoro KHCJiopona, Kori^a odpaaoBanHe 
nepeKHcefi n KapdoHn;iLHHx coe^wHeHiaK npowcxoUHT no uenHOwy wexaHH 3 - 
My. H Te H flpyme npojQ/KTH iioryi nrpaxL pojiB BOCcraHOBHxeJiefi no 
OIHOnieHMlO K HOHaW nep6M6HHO0 BaJieHTHOCTM C HOCXaiO'lHO BbICOKHM 
OKMCJiHie JibHO-BoccxaHOBHre;iBHuw noTeHmia;iOM . 

ripn SKCipaKUHH BaJI6HTH0CTB HOHa B B 05 HOJ 5 $336 MaCTO HB^fleXCB 
cymecxBeHHo0. Xoih Haaon^ieHne paJwaquoHHux npoj?yKTOB sneCB MCHBine, 
qew B cawoM paciBopniejie, nano yqHTHBaiB, qio npn oJiHOBpeMeHHOM 
norjicmeHHH sHepruii b odenx EOHiaEiHpyioinnx c^asax, nponyKia, odpa- 
syBUjnecfl c do-HBiiiHM BHxoflou b opraHnqecKO0 $a36, uoryi nepexo^HiB 
B ''OHHyiO. 

B cncxeMax, conepianiHX necKOJiBKO HeopraHnqecKnx EounoHeHXOB, 
cnouodHKx oKHCJiaxBCfl H BOccTanaBJinBaiBCfl, Boswo'iCHU MHoroodpasHue 
KOHicypHpyamiie peaKunw c yqacxHeii opraHnqecKoro KOMnoeeHxa. 3 ih 
c;iosHHe BsaHMO^eMciBHH, KOTopue HejierKo nofluaioicH HccjienoBaHHB 
0 nHiepnpexauMM, j^oryx CKasHBaiBca caaronpuaxHO hjih Hedjraronpwflx- 
HO aa HaKon;ieHHe paa^inqHHX KoeeqHUx npoiG'KxOBo 
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-U- 

TaK, Buiiie Owio iioKaaaiio, mo b nacHineHHOM boahom paoxBope 
3(|)Hpa, conepsameu aaoiHyio KHCJioxy h aaoTHOKwcjibiii ypaHM/i, KoHuenr- 
pauHB aitexa/iBABrHAa paciex npw odJiy^oHHn Ces hckjud^ghhh BosJtyxa 
C BUXOAOU 8 AO AOBOABHO dOJIBUltlX A03, Aociwrafl 0,10-0,12 n/jl 

npH 3 X 10^^ 3 b/cm^, 

SHa^MMocTb paccMaipHBaeMtix 3(|)$eKiOB npH 3KCxpaKm5H paAHoaKiUB- 
3UX H30X0nOB SaBHCHI OT CyWLiapHOM A03H norJIOmeHHOti 3HeprHH, KOTO- 
pafl, B CB0K5 o^epeAB, onpeAejiaexcfl aKiHBHOcxLJO pacTBopa m npoAOA- 
acHiejiBHocTBH) onepartHK. 
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^ 03 OM Q6 de i ^ ^ 


PHC.i, GaBHCMMOCTL Ha/ieHTHOCIH nJiyrOHMfl H KOHUeHTpaUHH 
OT 503bi; 1 - BoccTaHOB;ieHMe Pu (^) ; 2 - boc- 
ciaHOB/ieHne • WcxonHafl KOHi^eHipa- 

a - 0,1 h; - 0,25 h; 

- 0,5 H 
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flj/ul nlvi)n 



PMC.2.' SaBMCHMOCTB Ba/ieHIHOCTM 

OT H03H npw pa3;iH^Hoa odpaCoTKe 
od;iyqeHHoro paciBopa: 
i •• HenocpeACTBeHHO nocjie odjiy'je- 

HMfl; ^ ^ ^ 

2 - KHna^eHMe dea nodaBJieHMBi KjC'JgO/;^ 

3- KMnfl^eHHe noc;ie nodaBJieHUfl Vg 0 * 1 . 207 ; 

4- BOCCiaHOBJieHUe '\(2^^2^7 


ftnbdeeudb! 



Phc. 3, IlaKonjieHHe a;iBnerwnoB w Boccia- 
HOBJieHHeKgC'&gO^ lipw odjiy^jemiH: 

1- aiiBnerwjpj b pacTBope II; 

2- a/iBiierHUH b paciBope HI; 
S'VaCijO, B paciBope III; 

4-K^C^20, B paciBope 0,3 h HNO 3 ? 

2,2M ■U02(N03)2 
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Phc. 4. OdpasoBaHHe npojijKTOB npH oday- 
BOUHoro pacTBopa Msonpo- 
nH/[OBoro 3(6Hpa, HacumeHHoro 
KMc;iopoflOM: i - aaeiOBj 2 - nepeKHCt 

Bonopojia; 3 - cnupi 



Phc. 5. Bjimme nodasKH HoOo Ha odpaao- 
BaHKe npojiyKTOB ^ bojihou 
pacTBope HsonponMJiOBoro a^iapa, 

HaCHIHeHHOM aaOTOil H BO^lOpOflOMS 

<[- aueioHj 2' cnHpi; 3- nepe- 
KucL Bonopona; •; i.A - Hacu- 
meHHe B 05 oponoM,o,o. HacHme- 
Hwe aaoTOM 
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PllC.6 




OdpaaoBaHHe nponyKioB npw oO;iyMeHMn soJtHHX 
paCTBOpOB 3IHJIOBOrO 3(|)Hpa pa3JIH^HbIX KOBUeHT- 

pamifl, HacHmeHHBx kmcjiopohom. ^ _ 

AueiaJiBnerHfl; 1 M 3$iip# ; 3® t » 

0,02 S 3$MP A ,* 0,002M 3(pnp X . 

KMCJioia: M 3(|)Mp 0 ; 0,5 M omwp A , 

nepeKHCB Bonopona: I M aJwpO • 0,5 M 3$jipD; 
^ 0,02 M 3q)MpA ; 0,002M 

3(j)Hp X 
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Phc. 7. OdpasosaHHe npo^yKTOB npw oOjiy- 
qeHHH 'JHCToro H3onponH;iOBoro 9 $m- 
pa, HacuuieHHoro asoiou: 

1 - KapOoHMJiBHHe coejiHHeHMfl; 

2 - cnHpm 



Phc. 8. OdpaooBauHe npoiQ'KTOB npw od;iy- 
tjeHMH ^iHcroro HSonponMJioBoro aipH- 
pa, HaciineHHoro kmc;iopo3om: 

1- Kapc5oHHJii>Hue ccenHHeHHfl; 

2 - iiepeKMCH: 3 - cnHpiu; 4 - khc- 

JIOTH 


I 
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